Neural control of penile erection in the rat.
The role of autonomic and somatic neural pathways involved in the control of penile erectile tissue was investigated in an in vivo rat model. Intracavernous pressure (ICP) changes were recorded during single or combined electrical stimulation of peripheral nerves in anesthetized rats. Stimulation of the pelvic and cavernous nerves elicited similar ICP increases. Ganglionic blockade abolished the response to pelvic nerve stimulation. Stimulation of the hypogastric nerve, the sensory or motor branches of the pudendal nerve, or the paravertebral sympathetic chain at L4-L5 by themselves did not produce any change in ICP. Stimulation of some of these nerves caused changes in ICP when combined with cavernous nerve stimulation. Stimulation of the paravertebral sympathetic chain reduced the ICP increases elicited by cavernous nerve stimulation. A decrease in ICP in response to cavernous nerve stimulation was also elicited by stimulation of the peripheral cut end of the sensory branch of the pudendal nerve or in paralyzed rats, the motor branch of the pudendal nerve. After sectioning the two branches of the pudendal nerve, stimulation of the sympathetic chain still reduced the ICP increase in response to cavernous nerve stimulation. Stimulation of the motor branch of the pudendal nerve during erection elicited by cavernous nerve stimulation was responsible for an additional ICP increase, which reached suprasystolic values. The present study confirms a proerectile role for parasympathetic pathways. Sympathetic fibers conveyed in both branches of the pudendal nerve exert an antierectile role in the rat. We identified an antierectile sympathetic outflow, originating in the caudal sympathetic chain, the anatomical arrangement of which remains unknown. In this model, penile erection appeared to be dependent on the recruitment of sacral parasympathetic outflow. Additional recruitment of efferent somatic fibers present in the motor branch of the pudendal nerve could participate in more rigid erection. This study provides new information about the organization of the pathways through which the rat penis is innervated, and would be of interest to investigators in the field of male sexual function.